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(54) Orthotic or prosthetic walking brace 

(57) The brace 10. 12. 14, 16 which may be an orthosis or prosthesis comprises hip joints 22. 24 and knee joints 18, 20. 
and has hydraulic means 32. 34. 36. 38 provided in or on the brace for effecting relative movement between different parts 
thereof. The hydraulic means may comprise double-acting cylinder and piston units, hydraulic connections being provided 
between the cylinders of respective units together with control valves. The units acting on the knee joints may cooperate 
with automatically-engaging knee locks. r -z 




- 1 - 

frn orthotic nr Prosthor 1 r. Walking Brace 



This invention relates to an orthotic or prosthetic 

walking brace. 

In GB-A-2 206 494 we have described an orthotic or 
prosthetic walking brace which provides a natural and 
efficient method of ambulation for, inter alia, paraplegic 
patients. In the particular walking brace illustrated in 
that prior publication, the movement of hip and knee joints 
is co-ordinated by means of a push-pull cable or rod with 
knee extension being ensured by a spring member co- 
operating with automatically-engaging knee locks to prevent 
flexion of the knee. The walking brace also includes hand- 
operated locks for the hips. 

The present invention is concerned with a 
development of the walking brace described in GB-A-2 206 
494. 

Broadly, our new invention is directed to a walking 
brace, especially but not exclusively an orthosis or 
prosthesis comprising a hip joint and a knee joint, wherein 
hydraulic means are provided in or on the brace for 
effective relative movement between different parts of the 
brace. 

Preferably the hydraulic means take the form of 
double-acting hydraulic cylinder-and-piston units which are 
associated with respective limbs of the brace. Hydraulic 
connections are provided between the cylinders of these 
units together with control valves by means of which 
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communication can be switched between the individual 
cylinders. In this way a patient wearing the brace can 
walk in a much more natural manner than is possible with « 
the walking braces at present available. 

An example of a walking brace in accordance with 
the invention is shown in the accompanying diagrammatic 
drawings, in which : 

Figure 1 is a perspective view from one side of a 
walking brace which is not dissimilar from that shown in 
GB-A-2 206 494 except that it has hydraulic units for 
actuating the limbs of the brace; and 

Figures 2-4 are similar views to Figure 1 to 
illustrate different relative positions of the limb members 
of the brace as different hydraulic units forming part of 
the brace are actuated. 

The walking brace shown in Figure 1 comprises two 
shin members 10 and 12 and two thigh members 14 and 16. 
The shin member 10 is connected by a knee joint 18 to the 
thigh member 14, while the shin member 12 is connected by a 
knee joint 20 to the thigh member 16. The thigh members 14 
and 16 are provided with respective hip joints 22 and 24. 
A belt member or back support 26 is arranged to extend 
round the back of the patient at waist level and is 
connected at its ends to the hip joints 22 and 24. A 
spring member 28, 30, preferably in the form of a "gas 
strut" or pneumatic spring, is arranged to act on each knee 
joint 18, 20 in co-operation with automatically-engaging 
knee locks (not shown) . 
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In order to effect relative movement between 
different parts of the brace in order that a patient may 
walk with the aid of the brace and may also move easily 
between sitting and standing positions, four double-acting 
hydraulic cylinder-and-piston units 32 , 34, 36 and 38 are 
mounted on the brace. As will be seen, the hydraulic unit 
32 is connected to the knee joint 18, the hydraulic unit 34 
is connected to the knee joint 20, the hydraulic, unit. 3 6 is 
connected to the back support 26 near the hip joint 22, and 
the hydraulic unit 38 is connected to the back support 26 
near the hip joint 24. 

Hydraulic connections - not shown in Figure 1 - are 
provided between the respective hydraulic units so that the 
latter can be actuated in order to cause relative movement 
between different parts of the brace. Thus, Figure 2 
illustrates the way in which hydraulic connections 40 and 
42 between the hydraulic units 32 and 36, as well as 
hydraulic connections 44 and 46 between the hydraulic units 
34 and 38 can be used to cause the flow of hydraulic fluid 
into and out of those units in such a way that bending of 
the brace takes place at the knee joints 18 and 20. 

Figure 3 illustrates hydraulic connections 48 and 
50 between hydraulic units 3 6 and 38 in order to cause a 
walking movement of the thigh and shin members about the 
hip joints 22 and 24. Similarly, Figure 4 illustrates 
hydraulic connections 52, 54, 56 and 58 between the four 
hydraulic units in order to effect bending movement of one 
limb member about the knee joint 29 during the walking 



movement illustrated in Figure 3. 

It will thus be seen that relative movement between 
different parts of the brace is effected by hydraulic 
means, namely, the four hydraulic units 32, 34, 36 and 38 
which are interconnected with each other by appropriate 
hydraulic lines so that hydraulic fluid can be passed to 
and fro between different pairs of hydraulic units. Such 
flow control is preferably carried out by means of one or 
more hydraulic valves provided at an appropriate place - or 
appropriate places - on the hydraulic brace. 

In one particular hydraulic brace in accordance 
with the invention, bypass valves or orifices are provided 
on the knee cylinders. These allow the patient to control 
the unlocking and flexion of the knee on the swinging leg 
according to the force, and consequently the speed, that 
they apply to the thigh through the driving hydraulics. 
Such a construction will ensure that, when the leg is moved 
quickly, the bypass orifice will resist fluid flow and 
cause a pressure differential across the knee cylinder 
which is sufficient to overcome the lock and gas strut, 
thus flexing the knee. When the speed falls, then the gas 
strut will extend and lock the knee. At the same time, on 
the stance phase leg, there will be an orifice which allows 
greater flow, thereby allowing free flow of the hydraulic 
fluid to the stance hip cylinder. The respective gas strut 
will ensure that the stance phase leg is maintained in a' 
locked position. 

This form of construction allows low-speed 
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manoeuvring and walking backwards to be carried out with 
locked knees for safety, A further advantage is that the 
use of hydraulic valves and/or variable orifices allows the 
development of alternative control strategies for the brace 
without modifications to the basic design. For example, 
simple valves could allow the knees to be locked in any 
position - which is very important for driving - or simple 
bypass valves could allow free movement of the hips whilst 
sitting or lying on a bed, which is of great advantage when 
putting the brace on or taking it off. 

As in GB-A-2 206 494, the gas struts or pneumatic 
springs 28 and 3 0 bring about extension of the knee in co- 
operation with the automatically-engaging knee locks 
provided on or near the two knee joints 18 and 20, 
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Claims 



1. A walking brace, especially but not exclusively an 
orthosis or prosthesis comprising a hip joint and a knee 
joint, wherein hydraulic means are provided in or on the 
brace for effecting relative movement between different 
parts of the brace. 

2. A walking brace according to claim 1, in which the 
hydraulic means take the form of double-acting hydraulic 
cylinder-and-piston units which are associated with 
respective limbs of the brace, hydraulic connections being 
provided between the cylinders of these units together with 
control valves by means of which communication can be 
switched between the individual cylinders. 

3. A walking brace according to claim 1 or claim 2 
comprising two shin members and two thigh members, one shin 
member being connected by a first knee joint to one of the 
thigh members, and the other shin member being connected by 
a second knee joint to the other thigh member with the two 
thigh members having respective hip joints. 

4. A walking brace according to claim 3, in which a 
belt member or back support is arranged to extend round 
the back of the patient at waist level and is connected at 
its ends to the hip joints. 

5. A walking brace according to claim 3 or claim 4, in 
which a pneumatic spring, "gas strut" or other spring 
member is arranged to act on each knee joint in co- 
operation with automatically-engaging knee locks. 
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6. A walking brace according to claim 4 or claim 5, in 
which four double-acting hydraulic cylinder-and-piston 
units are mounted on the brace, one unit being connected to 
the first knee joint, a second unit being connected to the 
other knee joint, a third unit being connected to the back 
support near one hip joint, and a fourth unit being 
connected to the back support near the other hip joint, 

7. A walking brace according to claim 1 substantially 
as described herein with reference to the accompanying 
drawings . 
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